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Please amend the claims as follows: 

1. (Original) A method of optically interconnecting layers in an optical 

integrated circuit including a substrate, the method comprising: 
fonning a first optical transmission layer over the substrate; 

forming a first cladding layer on the first optical transmission layer; 

removing portions of the first cladding layer to form an angled sidewall in the first 

cladding layer; and 

forming an optical interconnect layer on the angled sidewall of the first cladding 
layer and on an exposed portion of the first optical transmission layer. 

2. (Original) The method of claim 1 wherein the first optical transmission layer 
and the optical interconnect layer each comprise silicon oxynitride. 

3. (Original) The method of daim 1 wherein the cladding layer comprises 
silicon dioxide. 

4. (Original) The method of claim 1 wherein the angled sidewall of the first 
cladding layer has an angle of less than 50 degrees. 

5. (Original) The method of claim 1 wherein removing portions of the cladding 
layer to form an angled sidewall comprises: 

fomning mesa structures on the cladding layer at desired locations; and 

removing the mesa structures and exposed portions of the cladding layer to form 

the angled sidewall in the cladding layer. 

6. (Original) The method of daim 5 wherein forming mesa structures 
comprises: 

patterning the cladding layer with photoresist; and 
reflowing the photoresist to create the mesa structures. 

7. (Original) The method of daim 1 further comprising: 
forming a second cladding layer on the optical interconnect layer; 
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removing portions of the second cladding layer to expose a portion of the optical 
interconnect layer that is fomied on the angled sidewall of the first cladding layer; 
and 

fonning a second optical transmission layer on the second cladding layer and on 
the exposed portion of the optical interconnect layer. 

8, (Original) The method of cfaim 7 wherein fomriing a second optical 
transmission layer includes forming desired optical components in the second 
optical transmission layer. 

9. (Original) The method of daim 1 wherein removing portions of the first 
cladding layer to form an angled sidewall in the first cladding layer includes 
removing portions of the cladding layer to form the exposed portion of the first 
optical transmission layer. 

fomiing a first optical transmission layer over the substrate; 

removing portions of the first optical transmission layer to fomi respective active 

regions of the firdt optioat tiiiiii9iiii%«;>iuii Icjyei, willi vuiU leyiuii^ beiriy defRied 

between the active regions; 

forming a first dielectric layer in the void regions and on the active regions of the 
first optical transmission layer 

removing portions of the first dielectrtc layer to planarize upper surfaces of the 
layer in the void regions and upper surfaces of the active regions of the first optical 
transmission layer. 

forming a first cladding layer or> the planarized upper surtaces of the void regions 
and active regions of the first optical transmission layer; 
forming mesa structures on the first cladding layer; 

removing the mesa structures and portions of the first dadding layer to form angled 
sidewalls in the first cladding layer on respective active regions of the first optical 
transmission layer; 

fonning a second optical transmission layer on the angled sidewalls in the first 
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Cladding layer and on respective active regions for eacii sidewalf. 

1 1 . (Original) The method of claim 1 0 further comprising; 

forming a second cladding layer on the second optical transmission layer; 

removing portions of the second cladding layer and the second optical 
transmission layer to form vertical optical interconnects corresponding to the 
portions of the second optical transmission layer formed on the sidewalls of the 
mesa structures^ the vertical optical interconnects having ends exposed on an 
upper planar surface; and 

forming a third optical transmission layer on the upper planar surface and on ends 
of the vertical optical interconnects. 

12. (Original) The method of claim 1 1 wherein removing portions of the second 
cladding layer and the second optical transmission layer includes removing 
portions of the first cladding layer in forming the upper planar surface. 

13. (Original) The method of claim 1 1 wherein the first dielectric layer and the 
cladding layers comprise silicon dioxide, and wherein the first, second, and third 
optical transmission layers comprise silicon oxynitride having the same indices of 
refraction: 

14. (Original) The method of claim 13 wherein the angled sidewalls in the first 
cladding layer have angles of less ttian 50 degrees. 

16. (Currently Amended> An optical integrated circuit fbmned on a 5ub6trate, 
comprising: 
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is defined bv the angle of the angled sidewall and wherein the angle has a value 
between five degrees and a maximum angle having a value defined bv indices of 
refraction of the second optical transmission layer and the first ctaddino laver and 
wherein light having a same mode as light Drooagattno through the lower optical 
transmission laver propagates through the second optical transmission laver 
through total internal reflection . 

16. (Original) The optical integrated circuit of claim 15 wherein the lower optical 
transmission layer and second optical transmission layer each comprise silicon 
oxynitride having the same indices of refraction, and wherein the first cladding 
layer comprises silicon dioxide^ 

17. (Currently Amended) The optical integrated circuit of daim 16 wherein the 
angle of the a ngled sidewall of the first dadding layer has an angle of less than 
approximately 50 degrees. 

Id. (CurienUy Amended) An optical Integrated circuit fomned on a substrate, 

comprising: 

a lower optical transmission layer formed over the substrate; 

a first cladding layer having an angled sidewall formed on the first optical 

transmission layer; 

an optical interconnect formed on the angled sidewall and coupied to the lower 
optical transmission lave r. the optical interconnect having an angle relative to the 
lower optical tranamloolon laver that is defined bv the angle of the ai mIeU siUcwall 
and wherein thft annlfi has valiift hfttwftftn fiv^ denrees and a maximum angle 
having a value defined bv indices of refraction of the optical interconnect and first 
cladding lavers: and 

an upper optical transmission layer coupled to the optical interconnec t wherein 
internal reflection and through! the upper optical transmission laver . 
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19. (Original) Tlie optical integrated circuit of claim 18 wherein the optical 
interconnect and the upper optical transmission layer comprise the same layer. 

20. (Original) The optical Integrated circuit of daim 18 wherein the lower optical 
transmission layer, optical interconnect, and upper optical transmission layer 

first cladding layer comprises silicon dioxide. 

21 . (Currently Amended) The optical integrated circuit of claim 20 wherein the 
ancle of the o ptical interconnect has an angle of less than approximately 50 
degrees. 

22. (Currently Amended) An optical system , comprising: 

includ i ng system circuitry containing an optical integrated circuit fonned on a 

substrate, the optical integrated circuit comprising: 

a lower optical transmission layer formed over the substrate; 
a first cladding layer having an angled sidewall formed on the first optical 
transmission lave r. the sidewall havino an angle relative to the lower ootical 
transmission laver : and 

a second optical transmission layer formed on the lower optical transmission 
layer and on the angled sidewall of the first cladding laver. wherein the second 
optical transmission laver has a n stngle relative to the lower optical transmis sion 
laver that is defined by the angle of the angled sidewall and wherein the angle has 
a value between five degrees and a maximum angle having a value defined bv 
indices of refraction of the second optical transmission laver and the first cladding 
laver and wherein light having a same mode as light propagating through the 
lower optical transmission laver propagates through the second optical 
transmission laver through total internal reflection . 

23. (Original) The system of claim 22 further including an input device-and an 
output device coupled to the system circuitry. 
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24. (Original) The system of claim 22 wherein the optical system further 
comprises electronic components coupled to the system circuitry. 



7 

PAGE 9114 - RCVD AT 10f1i;2005 3:27:12 PM [Eastern Daynght TTmeJ • SVR:USPTMPXRP-«25 • DNIS:2738300 • CSIDiGJH - DURATION (mm-ss):18-30 




